Dynamic changes in shunt and ventilation-perfusion mismatch following experimental pulmonary contusion.
The objective of this study was to investigate early changes in oxygenation by means of the multiple inert gas elimination technique and in coagulation by means of thromboelastography (TEG) after right-sided pulmonary contusion (PC) in swine. Anesthetized swine (group 1; n = 8) sustained a right-chest PC by a captive-bolt stunner. Multiple inert gas elimination technique, TEG, and thoracic computed tomography (CT) scans were performed before and 10, 30, 60, and 120 min after injury. Three-dimensional CT scan reconstruction enabled measurement of volumes of poorly (Vol(Poor)) and nonaerated (Vol(Non)) lung. Eight animals (group 0) were used as uninjured controls. Pulmonary contusion led to sustained tachycardia and transient hypotension. Partial pressure of arterial oxygen (PaO2) decreased from 83.9 +/- 4.2 mmHg at baseline to 51.3 +/- 2.8 mmHg 10 min after PC (P < 0.001). Vol(Poor) and Vol(Non) on the right increased significantly after PC, followed by gradual progression in injury marked by decreased Vol(Poor) and increased Vol(Non). By the multiple inert gas elimination technique, blood flow to the true shunt compartment increased from 4.4% +/- 1.0% at baseline to 21.2% +/- 4.9% 10 min after PC, P < 0.001, peaked at 33.2% +/- 7.5% 30 min after PC, P < 0.001, and remained significantly higher compared with controls. Transient increase in blood flow to low and very low ventilation-perfusion (V/Q) compartments was also seen. Clot reaction time and formation rate by TEG increased at 2 h after PC. True shunt is the major cause of hypoxemia after PC, but V/Q mismatch also contributes significantly early after injury. By CT, PC leads to significant loss of functional lung volume on the side of injury. A mild hypocoagulable state was identified 2 h after injury.